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This study explores the impact of vocabulary scheme arrangement on the quality of 
author-generated metadata, specifically specificity and frequency of vocabulary terms 
chosen from schemes to describe websites.  By evaluating vocabulary assigned using 
hierarchical and flat schemes, and by comparing these evaluations, this study seeks to 
isolate the arrangement of the scheme used from other variables, such as skill level and 
intentions of metadata generators, which have been the focus of previous research into 
the viability of author-generated metadata.  This study suggests a relationship between 
term specificity and scheme arrangement, and possible relationships between term 
frequency and scheme arrangement, and submits that it is therefore possible that non-
professional status, lack of skills, or intentions to misrepresent web page content via 
metadata are not the sole contributing factors to quality of author-generated metadata.  
New methods for researching metadata quality are tested and their validity discussed. 
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Introduction 
 
 
 
The use of metadata to facilitate information retrieval has become widespread as 
people and organizations increasingly make information available on the World Wide 
Web ("Metadata and the World Wide Web" 1876).  Interest in the creation of metadata 
by authors of web pages has spread alongside general interest in metadata, because the 
cost of professionally created metadata is far too high in an environment as vast as the 
Internet.  However, the usefulness of author-created metadata in facilitating precision 
retrieval is not categorically accepted.  Some point to the possibility for intentional 
metadata abuse, where non-professional generators of metadata assign keywords which 
are too broad in scope to precisely represent a web page (Beall 41; Doctorow; Laursen; 
Weibel). Search systems return such web pages for queries that do not precisely pertain 
to them, with the result that these web pages receive more visibility.  Others have 
researched the more general possibility that metadata sometimes lacks the correct level of 
specificity ("Author-generated Dublin Core").  Intentionally or not, metadata assigned by 
non-professionals to web pages is of poor quality if one judges metadata quality by the 
specificity of individual terms, a framework proposed by Zeng.  Metadata of poor quality, 
by these qualifications, disrupts the ability of search engines to return precise information 
for a given query just like metadata that is intentionally abused. 
However, despite widespread claims that author-created metadata intentionally or 
unintentionally misrepresents the content of web pages and that author-generated 
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metadata is therefore of limited use on the World Wide Web, research on metadata acuity 
is "still in its infancy" (Virgona 58). While studies examining legislative aspects of 
misrepresentation in metadata are appearing in the literature (Murray; Vuyst), only a very 
few, small scale surveys of the extent of poor quality of meta tags as they effect precision 
searching in various search engines have been carried out (Virgona 58).  Still fewer 
empirical studies have examined what factors contribute to the quality of metadata; the 
only applicable studies focus on factors contributing to the use of metadata, not the 
quality of the metadata used, though their findings do circuitously give some indication 
of metadata quality ("DESCRIPTION META tags in public home pages"; "Features of 
DESCRIPTION META tags"; "Variations in use of meta tag").  By studying factors 
which contribute to the quality of metadata, one might determine whether problems with 
metadata quality are unresolvable, as could be argued if the only contributing factors are 
authors' lack of formal skills in metadata creation or the ill intentions of authors who 
would use misrespresentative metadata to attract more viewers to their websites. 
One factor which might contribute to the metadata quality is the arrangement of 
schemes used to select metadata keywords.  Some studies have already shown that 
hierarchical tools, whose effectiveness in providing subject access has not been 
adequately tested, are being used in the Internet environment, with negative effects on 
metadata quality (Dodd). Still, no study has examined the effect of the use of accepted 
hierarchical schemes on the quality of metadata.   This is particularly important today, as 
more and more resource authors turn to schemes developed to be used by professionals to 
enhance access to their resources in the electronic environment.  There are reasons to 
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believe that even these hierarchical schemes may have a negative impact on metadata 
quality.  
Literature Review 
 
 The World Wide Web has been generally accepted as a revolutionary portal for 
the dissemination of information by governments, businesses, academics, and 
individuals.  Metadata has been cited as a primary means by which information can be 
precisely and exhaustively located by users of the World Wide Web ("Metadata and the 
World Wide Web").  However, as metadata initiatives put forth various schemes, 
promising improved information retrieval from the sometimes chaotic internet 
environment, the question on many minds is who will provide metadata?   
Much of the answer reverberating from the information and library science 
community comes in the form of a debate between whether author generated metadata is 
a viable solution to the problem.  In one of the broadest expositions on the question to 
date, Charles F. Thomas and Linda S. Griffin assert that among all possible authors of 
resources who might also provide metadata there is little incentive to provide the 
metadata that some promise will improve information retrieval on the Internet.  No 
possible metadata generators stand to gain enough financially from making information 
accessible on the Internet to justify the financial burden of metadata creation.  The only 
exception to this rule is that sector of business concerned with advertising.  They do 
however point to an alternative source of metadata generation; commercial indexing 
services, such as search engines, stand to profit from users' ability to retrieve relevant 
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information from the Internet.  The higher their usage statistics become, the more likely 
these sources are to profit from dealings with advertisers.  Unlike authors of individual 
web sites who intend to give those websites visibility however, commercial indexing 
services only receive business from-- and give business to-- advertisers when users are 
satisfied enough with their services to return to them.  For search engines to give 
advertisements visibility over all other information would mean sacrificing users, and 
therefore, the interest of advertisers. Thomas and Griffin thereby elucidate one of the 
major arguments against author created metadata: only those authors of web resources 
wishing to advertise their sites will likely take the time to provide metadata, a point 
echoed by others (Beall 41; Weibel; Hunter 318).   
Beall in particular argues that because metadata is used by authors most often for 
purposes of advertisement, it may even be intentionally misrepresentative (41).  Thomas 
Virgona was one of the first to put concerns about deliberate misrepresentation to 
empirical study.  Though his study only concludes that an enhanced research 
methodology is needed before further study on this topic can be undertaken, it is an 
important first step in assessing the extent to which misrepresentative metadata 
influences publicly accessible search engines.  Other studies in this vein mainly focus on 
the legislative issues surrounding deliberate misuse of metadata.  Bruno de Vuyst and 
Katia Bodard expand upon these issues.  In qualitatively exploring court cases involving 
metadata abuse, their concern is the extent to which legislative restraints on the use of 
meta tags deemed misrepresentative of websites limits the free access to internet 
resources.  Their findings, however, provide a useful review of documented cases of 
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metadata abuse.  Murray's study gives a similar review, concentrating on the practice of 
using trademarks in meta tags to direct viewers to a web page, rather than the practice of 
repeating keywords in metadata to the same end. 
Timothy Craven has undertaken studies pertaining circuitously to intentional 
misuse of metadata ("Features of DESCRIPTION META tags in public home pages"). 
His study intends to determine which metadata should be considered by search engines' 
algorithms, and which tools might help authors of web pages generate their own 
metadata. Craven examined the frequency and length of meta descriptions and keywords 
in the head tags of public home pages, as well as the degree to which the wording 
matched web page content. Although he was not aiming to study metadata abuse, his 
findings apply to such a study.  Craven found that length of metadata in these tags varied, 
but that very few descriptions and keywords, lengthy or concise, engaged in "word-
stuffing" ("Features of DESCRIPTION META tags in public home pages" 308).  In 
addition, Craven found that the low rate of word match between web page content and 
meta tags related in some cases to the practice of mixing author or corporate body 
information in the same description with product information. Such a finding relates to 
the use of trademarked terms in meta tags to direct users of search engine to web pages 
that are only peripherally related to the well-known corporate body they use in their 
search ("Features of DESCRIPTION META tags in public home pages" 204).      
Another outspoken participant in the argument against author-generated metadata 
is Cory Doctorow, whose opinion piece has received attention in peer-reviewed surveys 
of current metadata research (Hunter 318).  Doctorow's antagonistic piece, titled 
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Metacrap, provides an important conceptual bridge between two main reasons author-
generated metadata is widely distrusted.  The first of these is that metadata is often 
intentionally misleading or misrepresentative of a web page's content in order to give a 
web page additional advertisement.  Doctorow's argument parallels those of Beall, 
Laursen, Weibel, Thomas and Griffins when he describes how metadata is often abused 
by authors who assign too many terms or terms of too broad a scope in order to direct 
users of search engines supporting meta tags to their sites.  He also points out, however, 
that the use of terms which are non-specific and numerous are a function of the fact that 
schemes of knowledge representation, especially classification schemes, are artificial and 
outside of the laboratory of information and library science, people are often unskilled in 
using them.  Doctorow's opinions point to the possibility that whether an author generates 
metadata terms which are too broad or too numerous intentionally or unintentionally, the 
result is the same: non-specific, numerous terms.  As specificity ("A Study of a Rule-
Based Data Validation System") and term frequency are common measures of the quality 
of metadata in accurately representing a resource, Doctorow elucidates the second and 
overarching argument against author-generated metadata: that author generated metadata 
is, intentionally or unintentionally, of poor quality. 
Although some claim that "to date, no consensus has been reached on conceptual 
and operational definitions of metadata quality," (Moen), subject term specificity has 
been used as effective determinants of metadata quality in a number of studies.  Lei 
Zeng's 1993 Study of a Rule-Based Data Validation System for Online Chinese 
Cataloging forms one example ("Author-generated Dublin Core " 1).  This study was a 
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follow-up to Zeng's evaluation of Chinese-language record quality in the OCLC database, 
which surveyed error types in Chinese, Japanese and Korean language records and used 
regression analysis to relate the number of errors to the number of times a record had 
been enhanced, or updated ("An Evaluation of the Quality of Chinese-Language 
Records").  Using parameters of record values' completeness, consistency, and 
correctness, the same parameters that she had used to identify errors in the first study, 
Zeng developed a rule-based, automated validation system ("A Study of a Rule-Based 
Data Validation System" 13).  Three error types addressed in both studies included 
format errors, content errors, and input errors.  Content errors, the type most important to 
this study, included non-specific values. 
 Greenberg, Patuelli, Parsia, and Robertson provide one influential empirical study 
utilizing, in part, parameters of specificity and exhaustivity to judge the broader issue 
facing author-generated metadata: its quality ("Author-generated Dublin Core 
Metadata"). In their baseline study of author-generation of metadata for resources on the 
web, they explore the question of whether or not authors can provide acceptable metadata 
for their resources, attempting to counter arguments by Thomas and Griffins, among 
others.  A small sample of authors were instructed to create metadata for their web pages 
using a tool similar to the DC.dot metadata template; then they were instructed to report 
on their experience of the tool's usability and the desirability of author-generated 
metadata.  The criteria used to evaluate metadata quality included counting the number of 
subject terms and name headings per record, specificity and exhaustivity of metadata 
terms, accuracy, completeness, consistency, timeliness and intelligibility, all of which 
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measures were combined from previous research into the establishment of standard sets 
of metadata metrics conducted by Zeng, Moen, Tozer, and Rothenberg.  Upon examining 
the metadata generated, professional metadata generators found that author-generated 
metadata was considered acceptable by metadata professionals in all cases.  Nonetheless, 
problems did arise with the use of subject terms at the proper level of specificity and 
exhausitivity.  Only 64% of records created possessed correct levels of specificity and 
exhaustivity ("Author-generated Dublin Core" 12).  Although the study showed that the 
authors who generated metadata for their own resources considered the template usable 
and considered the process valuable, and although the metadata they created was 
considered acceptable, this study demonstrates that specificity is often a difficult 
principle for authors of web pages to follow when assigning their own metadata.  
Still other studies pertain to the quality of meta tags in terms of specificity and 
term frequency.  Timothy Craven recognizes the impact of the subject area of a web page 
on the use of meta tag descriptions ("Variations in use of meta tag descriptions"). Craven 
is interested in which tools for metadata creation are most helpful to different 
communities of web authors working in different subject areas. Craven asserts that meta 
tags used for resources differ in three ways across subject area.  The first of these is the 
frequency of meta description tags. The second is the length of meta tag descriptions, and 
the third is the degree to which the wording in meta tag descriptions corresponds with 
wording in web page content.  Another study by Craven, examines the same aspects of 
the use of meta tags, focusing instead on how they are used in pages returned on different 
search engines ("DESCRIPTION META tags in pages returned on different search 
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engines").  Both studies relate, if indirectly, to studies of metadata quality. Firstly, the 
length of descriptions might give some indication of term frequency, the use of numerous 
lists of terms which might be shortened.  Secondly, the extent to which descriptions 
match words in the web pages to which they are assigned might relate to the level of 
granularity represented by non-professionally assigned metadata.  Craven's study on the 
variations in meta tags on pages returned by different search engines ("DESCRIPTION 
META Tags") replicates the results of both of Craven's previously mentioned studies, 
finding that sampling methods did not effect his earlier findings ("DESCRIPTION 
META Tags" 11).  
Craven concludes that the length of meta tag desciptions varied greatly between 
subject areas ("Variations in use of meta tag descriptions").  As subject areas with the 
lengthiest descriptions were in academic areas of Arts & Humanities and Health (457), 
rather than in commerical areas such as Business, one might speculate that the use of 
lengthy descriptionswith high term frequency was not an effort to include more words in 
order to generate profitable visibility for web pages.  One could speculate that lengthier 
descriptions in these areas were more likely related to the inability of fewer, individually 
exhaustive terms to describe web pages.  Match rates between meta tag description and 
web page content varied by subject area according to Craven's study.  Craven admits that 
much variance was due not to subject area so much as granularity, with more general 
sites using the same meta tag descriptions for each of a number of subordinate pages, 
reducing the match rate for more specific pages within these sites ("Variations in use of 
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meta tag descriptions" 458).  This study, then, indirectly points to the difficulty authors 
experience in assigning specific and few terms to describe their web pages. 
 Intentional abuse of metadata and the inability of authors to provide metadata of 
optimal quality pose a formidable argument against author-generated metadata, according 
to much research and reflection in the literature.  One could argue that both of these 
obstacles to the effectiveness of author-generated metadata are difficult or impossible to 
remedy.  But the symptoms of poor quality metadata and metadata abuse alike, lack of 
specificity of metadata terms and lengthy term frequency, might both be linked to another 
cause.  Might it be that while the evidence against author-generated metadata is manifest 
in these symptoms, there is a cause at work besides intentional misrepresentation and the 
difficulty non-professional generators of metadata experience in assigning specific and 
exhaustive terms? Further, might this cause be more easily remedied?  The literature does 
not raise this question explicitly, but there are many studies available which begin to 
suggest possible answers.  These relate to the way in which the use of hierarchical 
classification schemes can and are used to describe resources on the Internet.   
In his landmark survey of non-professional attempts at providing subject access 
on the internet, David G. Dodd asserts that non-professional generators, such as authors, 
of metadata have attempted to provide access to internet resources through the use of 
subject-oriented hierarchical lists long before librarians rushed to apply standards to these 
resources.  Dodd's study did not address the use of professionally constructed hierarchical 
schemes like the Library of Congress Classification and Subject Headings schemes or 
Dewey Decimal Classification on the web, and a comparison of the non-professional 
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hierarchical schemes showed that the use of non-professional hierarchical schemes were 
less reliable than the "tested and acceptable" professional schemes (Chowdhury 216).  
The study did, however, raise useful initial concerns about the use of any hierarchical 
scheme to organize internet resources.  Dodd distinguishes between the use of 
hierarchical schemes to facilitate browsing and to facilitate keyword searching, and found 
that while hierarchical schemes effectively facilitated the former, even the most well-
developed hierarchical schemes, such as that employed by Yahoo!, were not as effective 
for the latter (Dodd 281).  Dodd's findings mark the theme of a number of later studies 
and theories on the effectiveness of hierarchical schemes in the internet environment. 
Diane Vizine-Goetz ("Classification Schemes for Internet"), Anne Callery and 
Deb Tracy-Proulx, and Stephen Paul Davis explore the effective use of hierarchical 
schemes as browsing structures. Callery and Tracy Proulx, two catalogers for the 
commercial indexing service "Yahoo!," describe the hierarchical subject directory 
utilized by the service while describing the entire cataloging process used by Yahoo!'s 
indexers.  Yahoo!'s primary strength, according to these employees, is its browsable 
subject hierarchy (58), though it can be used as a search engine.  The authors cite two 
ways in which the effectiveness of the browsable hierarchy exceeds that of  the traditional 
library environment's browsable hierarchy in providing precision retrieval.  The first is 
that within the browsable hierarchy a resource can simply be posted to several different 
locations within a subject tree, across subject areas (60) without the same economic 
considerations posed by the use of cross-references and placeholders used in the physical 
environment.  The second is that within the browsable hierarchy, the user does not need 
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to know the names of all subclasses and superclass under which a resource might fall 
(58).  Instead, one can drill down the browsable hierarchy of headings.  If one knows the 
superclass, she will find the heading of the subclass within the listings beneath the 
superclass (58) and unlike the shelves of the traditional library, the headings of subclasses 
will be collocated, without their constituent members separating them by a considerable 
distance.   
Vizine-Goetz's compares Dewey-Decimal-Classification (DDC)-based 
hierarchical browsing structures for large collections to the subject tree hierarchies used 
in commercial indexing services like Yahoo! ("Classification Schemes for Internet").  
She concludes that DDC-based browsing structures and subject trees created by 
commercial indexing services are very similar and that DDC-based browsing structure 
can be enhanced to incorporate some of the functionality of commercial indexing 
services' subject trees.  The ways in which DDC can be enhanced to facilitate browsing 
on the internet relate to the latter two of three reasons Callery and Tracy-Proulx cite to 
explain why Yahoo!'s browsable subject tree facilitates precision retrieval better than 
traditional library methods.  In a browsable hierarchy, resources can posted to the lower 
levels of the hierarchy alone.  As a user drills down the hierarchy, headings for subclasses 
are displayed under the superclasses, and a user need not be able to find the resource 
itself under the superclass when she does not know the heading for the subclass.  
Specifically, Vizine-Goetz notes that in both DDC-based browsable hierarchies and 
Yahoo!'s browsable subject trees,  the majority of postings appear at the lower levels of 
the hierarchy (7).  
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Davis reports on the initial steps of a project undertaken at Columbia University 
Libraries to create a browsable subject hierarchy as an interface to electronic resources.  
The browsable hierarchy is drawn from Library of Congress Classification (LCC), a 
traditionally hierarchical scheme used by libraries.  Davis touches on the challenges of 
mapping LCC to HILCC, the "Hierarchical Interface to LCC," which contained fewer 
hierarchical levels and top-level classes than LCC. HILCC's classes and subclasses were 
selected and adapted to represent the various subjects Columbia University's specific 
degree programs.  Among HILCC's advantages as a browsable hierarchy cited by Davis 
was the first advantage of Yahoo! as a browsable subject tree:  HILCC would 
accomodate the assignment of a resource to multiple locations in the hierarchy, across 
subject areas (34).  He concludes that, while HILCC and related efforts at hierarchically 
organizing internet resources for browsing have been successful, keyword and subject 
heading searches utilizing these structures often result in retrieval that is less than 
precise(42-43). 
That hierarchy may not be as effective an approach to searching as to browsing is 
reflected in the interest of many researchers in the use of faceted schemes and faceted 
approaches to hierarchies (ALCTS/CCS/SAC/Subcommittee on Metadata and Subject 
Analysis; Chan et. al; Ellis and Vasconcelos). It is reflected particularly in the work of 
researchers who, like Vanda Broughton and Heather Lane, assert that the strength of 
faceted classification lies not only in that facets reflect the multiple subject areas into 
which links may place online resources.  These researchers instead assert that, using 
facets, classes or corresponding vocabulary terms can be synthesized from multiple 
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subject areas into precoordinated strings (Broughton and Lane 146), so that term 
frequency is minimized and specificity maximized.  Broughton and Lane supplement 
Vizine-Goetz's exploration ("Classification Schemes for Internet") into the use of 
classification schemes for browsing the web with an exploration into the use of schemes 
to assign metadata used by search engines.  They describe the strength of the Bliss 
Classification system, including the possibility, in using this scheme, to precoordinate 
multiple subject terms into subject strings which are exhaustive without being numerous. 
Lois Mai Chan et. al. supplement these considerations.  They explore that the advantages 
and disadvantages of adapting Library of Congress Subject Headings to the Internet 
environment by enhancing its faceted components.  The 
ALCTS/CCS/SAC/Subcommittee on Metadata and Subject Analysis casts Chan et. al.'s 
explorations in the light of classification as well as choice of indexing terms. 
The distinction between hierarchy's effectiveness for browsing and for searching 
underscores concerns about hierarchical schemes' viability for assigning precision-
searchable metadata.  Callery and Tracy-Proulx and Davis acknowledge the distinction.  
Other researchers extend the distinction by pointing to the limited scalability of 
hierarchical schemes for web-applications.  When Gerry McKiernan surveys the 
advantages and disadvantages of traditional approaches to subject access methods, such 
as hierarchical classification, and neo-conventional methods, such as natural language 
processing, he notes that limited scalability to an environment as vast as the web, where 
searching is more vital, is hierarchy's major drawback (26).  McKiernan raises the 
possibility that automatic categorization will likely supersede efforts to create browsable 
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hierarchies using traditional library classification (26).  In their extensive review of 
literature discussing the viability of DDC for organizing web resources, Saeed and 
Chaudry conclude that present literature deals only with the use of classification by 
various Internet organizations, rather than by the potentially wider group of individual 
users of classification schemes, perhaps including authors of web pages attempting to 
assign metadata via these schemes (25). 
Potential problems of using hierarchical schemes to assign metadata that 
facilitates precision retrieval by searching appear significant enough to warrant empirical 
study.   When web page authors creating their own metadata may utilize such hierarchical 
schemes, endorsed by proponents of author-generated metadata like the Dublin Core 
community (http://dublincore.org/documents/dcmi-terms/#H4), such research is crucial.  
Before concluding that author-generated metadata is of poor quality for reasons which 
cannot be controlled, including that authors of web pages simply find assigning quality 
metadata too difficult or may intentionally misuse metadata, it should be considered how 
the use of hierarchical schemes effects the quality of author-generated metadata.  If 
numerous terms and non-specific terms result when authors of web pages use hierarchical 
schemes to assign metadata terms, then when we see numerous and non-specific terms in 
metadata produced by web page authors, we may not be so quick to pin it on their ill 
intentions or their lack of formal skills.  It may be possible, instead, to suggest scheme 
arrangements more appropriate to the Web environment. 
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Purpose 
  
The purpose of this study has been to explore one factor possibly contributing to 
metadata quality.  Specifically, the study has intended to explore what effect the use of a 
hierarchical vocabulary scheme has on the quality of metadata generated by web-page 
authors in a basic level library and information science courses in an ALA accredited 
degree program.  The hierarchical scheme used by webpage authors to chose keywords 
for their web pages based on what pages they are linked to, has been defined as a 
thesaurus of subject terms in which terms for topics are arranged in superclass-subclass 
relationships.  In this research, important assumptions about hierarchical schemes include 
that terms at the same level of the hierarchy are mutually exclusive, and that the principle 
of inheritance holds true, in that terms from a subclass are always equivocal to terms 
from a superclass, but terms from a superclass are not always equivocal to terms from a 
subclass.  The hierarchical thesaurus, ASIS Thesaurus of Information Science and 
Librarianship, used in this study has been chosen based on these definitions.    As in 
previous research into author-assigned metadata ("Author-Generated Dublin Core"), a 
metadata professional has determined metadata quality based on the specificity of 
individual metadata terms.  The principal investigator has evaluated metadata created by 
the web page authors using a standardized metric.  She has scored the records based on 
the research questions enumerated below. 
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Research Questions 
 
This study has tested the theory that the use of hierarchical schemes by web page 
authors to assign metadata can impact metadata quality.  Specifically this study examines 
the impact use of a hierarchical thesaurus to determine metadata terms has on the quality 
of assigned terms.  Specific research questions were as follows: 
1. How do hierarchical thesauri impact metadata quality, measured by specificity of 
individual terms?   
2. Does the use of hierarchical thesauri have a positive or negative effect on number 
of terms selected, hereafter referenced as term frequency?   
3. How does the effect on term frequency interact with the effect on term specificity 
to determine overall metadata quality?   
The scoring of metadata terms based on these questions is described in the Methods 
section of this research proposal. 
 
      
Methods 
 
In order to explore the effects of the use of a hierarchical thesausus to choose 
metadata terms on metadata quality, an evaluation using the classical experimental 
method has been employed.  For this study, it was essential to isolate the use of a 
hierarchical scheme to determine metadata keywords as the variable with a potential 
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impact on metadata quality, from variables which have previously been investigated, 
including the skill level of the metadata generator and the intention of the metadata 
generator to deliberately misrepresent web page content.  It was judged that the isolation 
of this variable was essential enough to offset the issues of validity associated with 
experiments (Babbie 233-234).    The experimental design includes experimental and 
control groups.  Although one could simply measure the quality of metadata generated by 
authors with the use of a flat controlled vocabulary, then the quality of the metadata 
generated by the same authors with the use of a hierarchical scheme, and compare the 
quality of each group of records, there was concern that in a group where some members 
are new to assigning metadata, the practice gained by assigning the first set of metadata 
records might actually improve the quality of the second set of metadata records 
regardless of the schemes used.   
A sample of metadata generators were solicited from a list of library and 
information science students enrolled in INLS181, a basic information and library science 
course, who author a web page as a part of their course requirements.  The advantage of 
this sampling frame was that potential participants likely possessed the interest in the 
subject to achieve a high participation rate in a voluntary study, which may have offset 
the bias introduced by a low participation rate.  Additionally, students in the basic library 
science courses had, with one exception, minimal experience generating metadata, but 
also possessed varying amounts of the experience that sparked their interest in the field of 
metadata generation.   
Fidelman 
 
 
19
It is likely that only those students most interested in metadata were motivated to 
volunteer.  Though students may be interested in learning about and using metadata for 
various purposes, those willing to volunteer for a study in an academic, rather than 
commercial, setting likely did not intend to deliberately misuse metadata.   Some effort to 
measure for, if not control, the characteristics of the sample with respect to whether or 
not participants had or would use metadata for self promotional or commercial purposes, 
which might have given some indication of participants' inclination to use accurate rather 
than persuasive metadata, was made during matching procedures used to assign control 
and experimental groups. 
Students were approached by the researcher in a brief visit to the INLS181 
classroom and through the class listserve.  The basic outline of the study was described as 
a study about the generation of metadata by web page authors.  It was emphasized that 
the students would gain pedagogical benefit from experience assigning metadata, because 
the course would cover information about metadata and the semantic web later in the 
semester.  As added incentive to participate, the instructor of INLS181, offered extra 
credit (5 added points on either the final exam or final project, according to the student's 
choice) to participants.  Choosing not to participate did not negatively effect students' 
grades, and an alternative extra credit assignment was offered for those who wanted extra 
credit but did not want to participate in the study.  This assignment required a comparable 
amount of effort and was worth the same amount of extra credit as study participation.   
These points were heavily emphasized during recruitment.  Students were assured of 
confidentiality in reports of research and that their instructor would not have access to a 
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key associating identifiable information including names, emails, web page URLs, and 
phone numbers with data collected in the study.  She received no information from the 
principal investigator about subjects' participation excepting their names and that they 
participated in the study so that she could award extra credit.  Potential participants were 
told that the study intended to explore the relationship between quality of author-
generated keywords and the scheme used to determine those keywords, and that it 
intended to explore the effectiveness of the schemes used, not their performance using 
schemes.  As this has been an exploratory study, seeking to develop methods and conduct 
preliminary research into a relatively new area, the number of participants considered 
satisfactory was low.   
Eight participants were successfully recruited from the sampling frame, a class of 
twenty-four students.  Again, it is emphasized that the study has limited generalizability.  
Although the sample was self-selected, and some students had more experience assigning 
metadata than others, the uniform distribution of characteristics between experimental 
and control groups has been more rigorously maintained.  The sample was divided into 
two groups, one to serve as a control and one to serve as the experimental group, utilizing 
a matching procedure because the small pool of subjects invalidates somewhat the logic 
of random sampling (Babbie 228).  Additionally, basic data on used to randomly 
distribute participants across experimental and control groups has been retained and 
considered in data analysis, where it has pointed rudimentarily to moderating variables.  
Characteristics applicable to subjects' level of experience and intentions to create 
metadata which is as accurate as possible have been gauged by the administration of a 
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short survey.  This survey is included as Appendix A.  Participants were instructed to 
return their answers to the brief survey via email before scheduled sessions began.  Based 
on participant answers to the survey questions, a quota matrix was constructed and the 
pool of participants from each cell in the matrix were randomly divided in half, one half 
assigned to the experimental group, the other to the control group.  Cells which could not 
be divided evenly were paired with as similar cells as possible and divided.  Questions on 
the survey related to participants' skill level in assigning metadata and whether they 
consider metadata's value, in part, as the ability to provide visibility to a website.  These 
variables were operationalized, respectively, by questions relating to previous cataloging 
or metadata encoding experience or experience using thesauri and participants' intentions 
to provide web visibility in the commercial sector as well as interest in providing 
themselves personal visibility on the web. 
After dividing participants into control and experimental groups, both control and 
experimental groups were asked to create as many meta keyword tags as they saw fit to 
represent the web pages they had authored for the class in an assignment about design, 
usability, and standards.  Because the web pages had variable content students had 
created to illustrate these issues, they were asked to focus on the subject of the 
assignment, which was more uniform and better suited to creating instruments for this 
study. These instruments included a flat, controlled vocabulary derived from related term 
(RT) relationships in the ASIS Thesaurus of Library and Information Science, which was 
given to the experimental group as a pretest.  The experimental group was then asked to 
use a thesaurus derived from the broader term and narrower term relationships in the 
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ASIS Thesaurus of Library and Information Science to create as many keywords for the 
web pages they've authored as they found necessary.  The control group was asked to 
assign meta keyword tags to a their web pages using a second, flat controlled vocabulary 
derived from related term relationships in the ASIS Thesaurus of Library and Information 
Science, then to use the flat thesaurus used as the experimental group's pretest to assign 
keywords to their web pages.  This study has examined any difference, positive or 
negative, in metadata quality between the records created by the experimental group with 
the flat controlled vocabulary and the records created by the experimental group with the 
hierarchical scheme.  Any difference between the quality of metadata created by the 
control group using the second, flat controlled vocabulary and the metadata generated by 
the experimental group using the hierarchical scheme has also been evaluated.  Some 
difference in quality was not only expected between the metadata created by the 
experimental group using the flat controlled vocabulary and that created using the 
hierarchical scheme, but also between the metadata generated by the control group using 
the flat scheme and that created by the experimental group using the hierarchical scheme.  
If, in both comparisons, the set of meta keyword terms assigned by the experimental 
group using the hierarchical scheme scored at a significantly different quality level, our 
study would suggest that the use of hierarchical schemes for assigning meta keyword tags 
relates to the quality of metadata and that experience gained by participants while 
assigning the first set of metadata keywords did not skew the study results.   
The experiment was conducted in brief a time span as possible, two weeks 
midway through the semester, so that information about metadata learned in the 
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information and library science program would be less likely to constitute a potential 
source of internal invalidity: maturation of subjects in terms of the dependent variable.  
Each session, lasting up to one and one half hours was held at computer terminals in the 
Metadata Research Center (MRC) at the School of Information and Library Science.   
 The principal investigator assessed the keywords assigned by participants.  The 
principal investigator evaluated each of the keywords for specificity in describing the 
resource or the assignment on which the resource was based.  Each term was assigned a 
value assessing the number of times a term could be further subdivided and still represent 
the content of the resource or the subject of the assignment on which the resource was 
based.  This was not to be confused with the number of subdivisions a term could be 
subdivided into, but rather how many times the term could be divided into any number of 
subclasses.  These values represent the specificity of individual terms.  The higher the 
specificity score of a term was, the lower the specificity.  Value was assessed with 
reference to the ASIS Thesaurus of Library and Information Science.  Because both flat 
schemes and the hierarchical scheme used by participants to assign their keywords were 
drawn from this thesaurus, even terms described as related terms in the thesaurus and 
compiled into a flat controlled vocabulary possess broader term/ narrower term 
relationships in the original thesaurus.  Therefore, the thesaurus has given some 
standardized indication of how many times terms might be subdivided.  One and only one 
term from any given BT/NT hierarchy was harvested for the flat thesaurus, ensuring that 
the flat scheme did not possess a latent hierarchical structure, but related terms were 
harvested from the thesaurus across several granularity levels, ensuring varying levels of 
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granularity of terms across a web of flat associations.  In this way, terms from the flat 
controlled vocabulary were engineered to vary somewhat in the number of times they 
could be subdivided, providing that terms assigned hierarchically and terms assigned 
from a flat thesaurus have equal possibility to be subdivided or not.  Finally, since one 
and only one term could selected from a given BT/NT hierarchy to create the flat scheme, 
and only one granularity level of that hierarchy could be selected from that hierarchy, 
care was taken to choose one term of each granularity level from BT/NT hierarchies 
representing similar concepts, so that terms of several different granularity levels for a 
similar, if not identical, concept were available to users of the flat scheme.  This method 
is illustrated in the following example.  Figure 1.1 shows two entries in the ASIS 
Thesaurus of Information and Library Science.   Figure 1.2 show the entries harvested 
into the flat scheme, and Figure 1.3 show the comparable entries harvested into the 
hierarchical scheme. 
 
 
Figure 1.1 
images 
NT: digitized images 
RT: graphics 
 
graphics 
NT: computer graphics 
RT: images 
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Figure 1.2 
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Figure 1.3 
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The total number of terms in different superclass and subclass relationships, i.e. 
terms representing different concepts, were identified and recorded by the principal 
investigator.  For each set of terms in a hierarchical relationship, an additional value of 
one was added to the total number of terms not participating in such relationships. The 
totals determined by the principal investigator by this measure represent term frequency.    
Finally, the term frequency and each, individual specificity value was totaled to form an 
overall metadata quality score encompassing the parameters of metadata quality: 
specificity and term frequency.  In order to weight term frequency and specificity evenly 
within the score for overall quality, the average of all specificity scores for individual 
terms for a given record was multiplied by the term frequency score before scores are 
totaled.  In this way, each keyword counted in the term frequency score was weighted 
approximately as heavily as each term in the specificity score.  The higher the overall 
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score the metadata keywords receive on this scale, the lower the evaluation of metadata 
quality.  Each record to be evaluated was be assigned a separate number.  Finally, term 
frequency, specificity, and overall metadata quality scores have been compared between 
the experimental group's pretest and posttest records using a t-test.  The experimental 
group's posttest scores as a whole and the control group's scores for the second set of 
metadata records as a whole have also been compared using a t-test.  Variables used in 
quota sampling will be considered in discussion of results.  
 
Results 
 
The following data analysis begins by reporting the characteristics of the sample. 
It then proceeds to report measures of the dependent variables, term specificity, term 
frequency, and overall metadata quality, in terms of the independent variable, the use of 
flat or hierarchical schemes by participants.  Comparisons along the parameters of the 
dependent variables have been made between the keywords generated when the 
experimental group used the flat scheme and when they used the hierarchical scheme.  
The same comparisons will be made between keywords generated by the control group, 
using the flat scheme, and the experimental group, using the hierarchical scheme. 
Based on the results of the survey, participants were divided very evenly into 
control and experimental groups based on the variables of previous experience creating 
metadata, intentions to pursue a commercial or noncommercial position creating 
metadata, and intentions to post personal or professional information to their web pages.  
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No participants intended to post personal or professional material to their web pages, 
likely because of the nature of the assignment, so this parameter was removed from the 
quota matrix used to assign participants to groups.  Six of the participants were interested 
in pursuing commercial positions as metadata creators, while two intended to pursue 
positions as creators of metadata in noncommercial positions.  Seven participants had less 
than one year of experience, while one participant had over two years of experience in 
cataloging, though she also had less than six months of experience generating metadata 
for web pages and using thesauri.  All participants fell into four cells of the quota matrix, 
reproduced as Table 1.4.  Two of these cells contained two participants and could be 
divided evenly, placing one participant in each of the control and the experimental group.  
A third cell contained three participants, two of which were divided into the control and 
experimental group.  The third participant was paired with the only participant falling 
into fourth cell.  These two participants both sought commercial positions creating 
metadata and had the closest level of experience possible.  However, one of these 
participants was the subject with the highest experience level.  Because the expectation 
has been that participants using the hierarchical scheme will generate metadata of lesser 
quality, and because it is generally accepted that experienced metadata generators 
generate better quality metadata, the participant with the high level of cataloging 
experience was assigned to the experimental group, while the remaining participant was 
assigned to the control group. 
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Table 1.4 
Amount Cataloging, Web-
based Metadata Experience, 
or Experience with controlled 
vocabularies 
Particiant Seeks 
Commercial 
Position Creating 
Metadata 
Participant Seeks 
Non-Commercial 
Position Creating 
Metadata 
None/Less than 6 Mos. Participants 1, 8  
Less than 1 Year. Participants 4-6 Participants 3,7 
2 years or less.   
More than 2 years. Participant 2  
 
 
T-tests were first used to compare the average specificity scores. The first t-test 
compared the specificity scores of keywords generated by the experimental group using 
the hierarchical scheme and the specificity scores of the keywords they generated using 
the flat scheme.  The mean specificity score of keywords generated using the hierarchical 
scheme was significantly higher.  As discussed, the higher the specificity score was, the 
lower the specificity of the metadata generated.  The difference between means was 
significant at the .01 level.  A t-test was then used to compare the specificity scores of 
keywords generated by the experimental group, using the hierarchical scheme, and the 
control group, using the flat scheme.  Assuming equal variance, there was a significant 
difference between means at the .025 level.  When equal variance was not assumed, the 
difference between means was significant at the .058 level.  In 100% of individual cases 
where participants in the experimental group used the flat scheme and the hierarchical 
scheme, they generated terms with a higher specificity score, therefore a lesser average 
specificity, using the hierarchical scheme than using the flat scheme. 
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T-tests were again used to compare the average term frequency. When a t-test was 
used to compare the term frequency of keywords generated by the experimental group 
using the hierarchical scheme and the term frequency of the keywords they generated 
using the flat scheme, there appears to be a high correlation, and no significant 
difference, between mean term frequencies of keywords generated using the hierarchical 
scheme and mean term frequencies of keywords generated using the flat scheme.  A t-test 
comparing the term frequencies of keywords chosen by each of the control and 
experimental group, using flat and hierarchical schemes, respectively, produced the same 
results.  It should be noted, however, that in 75% of individual cases where participants in 
the experimental group used the flat scheme and the hierarchical scheme, they generated 
more terms using the flat scheme than using the hierarchical scheme. 
Another t-test, comparing total metadata quality between the experimental group 
using the hierarchical scheme and the experimental group using the hierarchical scheme 
shows no significant difference in means.  A second t-test shows no significant difference 
between the control group and the experimental groups total metadata quality. 
 
Discussion 
 
The following discussion examines the results of comparisons of keywords along 
the parameters of term specificity, term frequency, and overall metadata quality 
dependent on the schemes used.  As above, comparisons along the parameters of the 
dependent variables have been made between the keywords generated when the 
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experimental group used the flat scheme and when they used the hierarchical scheme.  
The same comparisons will be made between keywords generated by the control group, 
using the flat scheme, and the experimental group, using the hierarchical scheme.  
Discussion of relative term specificity, term frequency, and overall metadata quality 
considers the influence of participants' characteristics, grouping of participants, and 
experimental methods.  
A comparison of the mean specificity scores of terms generated by the 
experimental group has shown a significantly higher specificity score for terms generated 
using the hierarchical scheme.  Because the higher the specificity score, the lower the 
specificity, these results suggest that the use of a hierarchical scheme decreases the 
specificity of metadata generated by the web page authors within this studys sampling 
frame.  The comparison of the mean specificity scores across experimental and control 
groups has confirmed a significant difference, though it has not confirmed the same 
confidence level.   The lack of correspondence between confidence levels may have been 
a result of the small sample size, but may also point to issues of internal invalidity.  The 
concern raised earlier in this report that metadata generators with less experience using 
thesauri and controlled vocabularies might have improved in their use of these 
instruments during the course of the experiment does not seem to have been evidenced, 
because participants in the experimental group were administered the hierarchical 
scheme, which seemed to produce lower specificity, after using the flat scheme.  The 
concern that participants may have become tired using the second scheme and used less 
care in selecting keywords is also a possibility.  It is also possible that the imprecise 
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match between experimental and control groups, with regard to the significantly higher 
experience level of one of the participants in the experimental group, has affected the 
confidence level in this last comparison. 
The failure to discover a significant difference in mean term frequency between 
schemes when comparing schemes used by the experimental group and when comparing 
schemes used by experimental and control groups suggests that scheme arrangement and 
term frequency of chosen keywords are not correlated.  Nonetheless, within the 
experimental group, the majority of  individual participants have chosen fewer terms 
from the hierarchical scheme than from the flat scheme.  Further research, using a larger 
sample, into relationships between term frequency and scheme arrangement would likely 
be worthwhile.   
That total quality scores compared along the same lines have not produced any 
significant difference suggests one of two things.  If there is a hidden correlation between 
term frequency and scheme arrangement latent in these results, the higher specificity 
score and, hence, lower specificity, correlated with the use of the hierarchical scheme by 
experimental group was offset by the higher term frequency correlated with the use of the 
flat scheme by both groups, making the overall metadata quality of terms selected from 
the flat scheme equal to that of the terms selected from the hierarchical scheme.  The 
other, more likely possibility, considering the absence of a finding of significant 
difference on the variable of term frequency, is that the metric has considered term 
frequency more than specificity in determining metadata quality.  Such a finding does not 
necessarily mean the metric is invalid, but that it must be further validated by continuing 
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research into which affects retrieval effectiveness more: specificity or term frequency. 
Both have been cited as threats to retrieval effectiveness, but no known study compares 
the magnitude of their effects. 
 
Summary and Conclusions 
 
 This study has explored a possible relationship between metadata quality and the 
use of a hierarchical scheme to determine keywords, a topic which has not received 
attention in the literature of the library and information science field.  It's results make 
suggestions of importance pertaining to the viability of the use of hierarchical schemes in 
the Internet environment.  The viability of using hierarchical schemes in the Internet 
environment, in turn, pertains to the viability of author created metadata.  Dodd's research 
has shown that attempts by non-professionals to organize Internet resources is certainly 
not insignificant.  If it is known that non-professionals, including authors of Internet 
resources, have used the logic of hierarchy in their attempts to organize resources, and the 
effectiveness of hierarchy for determining metadata terms in an Internet environment is 
questionable and not largely researched, a possible cause for the widely cited distrust of 
author-generated metadata remains uninvestigated.  This preliminary investigation 
suggest that the use of hierarchical schemes to determine keywords for Internet resources 
may have some bearing on the quality of this metadata, at least in terms of specificity. It 
therefore suggests there may be reasons for variations in the quality of author-generated 
metadata other than those which have been raised in the literature.  This study suggests 
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that one of the symptoms of intentional misrepresentation in metadata and lack of skill in 
creating metadata, lack of specificity, may also be a symptom of using hierarchical 
schemes to determine metadata terms.   
As a preliminary investigation, this study has limited generalizability, but 
nonetheless provides those who will undertake future research with methods and 
instruments to use, to avoid or to refine.  The methodology developed for scoring 
specificity is particularly promising.   Although the metadata metric for total metadata 
quality does not seem to have complete validity, this study does suggest that it weights 
term frequency and specificity in a manner that may be considered valid after further 
research into the relative importance of term frequency and specificity to metadata 
quality is conducted. 
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Appendix A: Matching Criteria Survey 
 
 
 
For the following questions, indicate your answers by placing an x on the appropriate 
line. 
 
Have you ever created metadata for a web page before?   
__ Yes 
__ No 
If so, how extensive is your experience? (Choose ONE by placing an "x" on the  
line)) 
__ Less than 6 Months. 
__ Less than 1 Year. 
__ 2 years or less . 
__More than 2 Years. 
 
Do you or have you had cataloging experience? 
__ Yes 
__ No 
If so, how much experience cataloging do you have? (Choose ONE by placing an 
"x" on the line). 
__ Less than 6 Months. 
__ Less than 1 Year. 
__ 2 years or less . 
__More than 2 Years. 
 
Do you or have you had experience working with controlled vocabularies, thesauri, 
and/or other standardized lists of terms to use in metadata? 
__ Yes 
__ No 
 If so, how much experience with any or all of these tools do you have? 
 __ Less than 6 Months. 
__ Less than 1 Year. 
__ 2 years or less . 
__More than 2 Years. 
 
If so, how informed are you about the differences between hierarchical and flat 
controlled  
vocabularies, thesauri, and other tools? 
__ I don't know the difference. 
__ I know the difference when I see it, but not an in-depth definition of  
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     hierarchical/ flat schemes. 
__ I know the difference when I see it, in-depth definitions of hierarchical /flat  
     schemes, but have not studied or used them extensively. 
__ I know the difference when I see it, in-depth definitions of hierarchical/flat  
     schemes, and I have studied or used them extensively. 
  
Have you or do you hope to get a job working with a commercial company, providing 
metadata or web visibility in any capacity? 
__ Yes 
__ No 
 
Have you or will you post a resume or other professional material on the web page you 
are authoring for INLS181? 
__ Yes 
__ No 
If  so, choose ONE of the following by placing an "x" on the line: 
    __ (A) Would you prefer that those seeking this material could find it on their  
own on the web? 
__ (B) Would you prefer to direct people to this material personally when it is  
            relevant to them? 
 
 
 
 
